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ABSTRACT: 

Novel carbon blacks are described wherein the carbon blacks have a nitrogen surface area of 

from about 65 to about 95 m/g; an Iodine number without additive of from about 64 to about 120 
mg/g; a tinting strength of about 90 % or less; and a particle size of from about 22 nm to about 
39 nm. Polymeria compositions containing ot leoat one polymer and the eorbon blacks of the 

present invention are further described as weO as preferred polymeric composifions, such as wire 

and cable compounds containing the carbon blacks of the present invention in such uses as 
shielding compositions. Electrical conductors containing one or more layers which contain the 
carbon Hacks of the present inwntinn arp fiirthpr rlpsrrihpd as wrtl as imprnwrl properties using 

the carbon Macks of the present invention. 
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($4) Title: CARBON BLACKS USEFUL IN WIRE AND CABLE COMPOUNDS 



2 (57) Abstract: Novel carbon blacks ?rc described wherein the carbon blacks have a nitrogen surface area of from about 65 to about 
^ 95 mVg: un Iodine number without additive of from about 64 to about I20mg/g; a tinting strengU> of about 90 % or less: and a 
^ particle size of from about 22 nm to about 39 nm. Polymeric compositions containing at Least one polymer and the caibon blacks of 
® the prcscni invention arc turuier oescrioed as wdl as pivfb.cO H>>«*^ mu^X** .udii^Afld cable eawpaunia eawtaiwfig 
Q rnr nntwi war** ot tne presem tovendon In audi ua*» » JJcldii^ unutnraUivu* nwteal eenduetets eaainiaing oao or moio Inyoro 
« - wn j c j J wnvUi du; qdU LU4-> ~f uU pmv<m nweAtinji did fuitnof duujribud ui well it improwd pro^rrriri nrinji Ihr rarhrm NtrVt 



of the present invention. 
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CARBON BLACKS USEFUL IN WIRE AND CABLE COMPOirNDS 

BACKGROUND OF THE INVENTION 

The present invention relates to carbon blacks and further relates to their use in wire and 
5 cable compounds, such as sluclding cuuipusitious. The present invention further relates io methods 
of incorporating these carbon blacks into wire and cable compounds and certain properties which 
can be achieved using the carbon blacks of the present invention. 

Insulated cable is used extensively tor transmission and distribution of electrical power. Two 
components of the power cable contain conductive carbon hlar.k- the strand shield and insulation 
1 0 shield Throw rarhnn Mack filled semi-conducrt yr materials are used to create an eqiiipntentinl si irfanr 

hrtwem the conductor and the insulation and to orientate the field in the insulation parallel tn the. 
conductor. 

Carbon blanks are inr.rirprtrafftl into the polymer composition through variety of mixinE 
techniques. They are used extensively in the industry to render resistive polymers electrically 

15 conductive. The degree of electrical conductivity imparted hy a specific carbon hlack is related to 
its physical and chemical properties. For carbon blacks with desired conductivity, it is generally 
desirable to utilize those carbon blacks that will provide as low viscosity as possible, and thus 
uuprtve five preeesaahility af eo&on bleak polymer oompooition of tho miacuro. Fop cable 
applications, another important factor affecting extended cable life is smoothness at the shield 

20 interfaces. Any defect at the interfaces can increase the stress levels and may lead to premature cable 
failure. These defects are generally found tn hr caused hy contaminants, degraded polymer gels, 
aad/e? poorly diopopood a orb on blaok. 

The power cables designed for medium to high voltage applications have a copper or 
aluminum core conductor, a layer of semi-conductive shielding, a layer of insulation, and a layer of 

25 semi -conductive insulation shielding. The insulation layer is predominantly either cross I inked 
polyethylene or crosslinked ethylene propylene rubber (EPR). During the installation of the cable it 
is often necessary to make splices and terminal connections, this requires the clean delamination of 
the insulation shield layer from the insulation layer. Therefore, a strippable semi-conductive 
msularion shielding which can be easily stripped from the insulation layer will be desirable. However, 

30 a c=uaic33ibsa ota'p foonn in mquirori tn mnintain the memhnniml intaorirjr hanireen the inmhtinn bjrer 
and the semi-conductive insulation; if the force is too low then loss of adhesion may result in water 
diffusing along the interface causing electrical breakdown. 

Aooo?dingly, it will bo advantageous to produce novel carbon black that can impart at the 
same time higher compound conductivity at a comparatively lower viscosity and high level of 

35 smoothness and a low adhesion in strippable formulations. These and other advantages are achieved 
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by the carbon black and polymer compositions of the present invention. 

STfMMARY OF THE INVENTION 

A featuu* of flis pw«H> iRwntwR ii t& pp<wi«fc haw I Aaylio. 1 . Llulu wLA ^£i.AA y ^^.iJ w 
5 one or more improved properties to the wire and/or cable compounds. 

Th« prvvviiL invention »ko ivliUn: Lo ixjlyuitfrit' cumpoviliuiut, tuch wim und oubl» 

compounds, containing the carbon blacks of the present invention. 

Another feature of the present invention is to provide carbon blacks, which when 

mcfiiporatcd into wire and cable compounds, provide a low viwooity. 

10 In miiKli*4, a f*arur* of th* pr«r*nt inv*firioii ic to provid* carbon bbeke, which wUii 

incorporated into Marc and cable compounds, lead to an acceptable and higher conductivity ranges. 
A further feature of the present invention is to provide carbon blacks which when 

incorporated into wire and cable compounds promote a very high smoothness of the formed 
compound 

15 An additional feature of the present invention is to provide carbon blacks, which when 

in»ivf iPAtod into wiro nnd anhln nmmpnunrin, pminnti n irtrjf flrmH ntrJpnbiliry nf tha Inyar nnnrnming 

the carbon black. 

A1 vi # it ftanirr, nf thr, prownt mvtmtifm ii to pmYifta ffirhfln hlookn, which when inDOwroted 
into wire end oablft oompdundc, providac a combination of all of the ibove-de£cribed propernefi. 

20 Additional features and advantages of the present invention will be set forth in part in the 

description which follows, and in part wilt be apparent from the description, or may be learned by 
practice of me present invention. The objectives and other advantages of the present invention will 
be realized and obtained by means uf tlic elements und wnWliona particularly pointed out in the 
written description and appended claims. 

25 Tu achieve tlitsc and other advantages and in accordance with the purpose of the present 

invention, as embodied and broadly described herein, the present invention relates to a conductive 
carbon black having a nitrogen surface area of from 65 to 95 rn^/g; an Iodine number without additive 
ufli%»Mi 64 tu 120 iu|5/b» j> Uirtmg streugta ot Afcout WJW or less; and aMlM particle 0120 of ftora 
22 nm 10 39 nrn. 

30 The present invention further relates to polymer compositions, such as cable and wire 

cnrnpniindR. containing the aboYe-described carbon Mack, 

In addition, the present invention relates to a polymer composition containing the above- 
described carbon black, an ethylene containing polymer, and a crosslinking agent. This polymer 
composition can fvtrthfr r-nntam an acrylomtrilc butadiene type polymer and/or other conventional 
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additives. 

Furthermore, the above-described carbon black can be further treated with a variety of one 
or more treating agents such as a polymer comprising an acrylomtrile and at least one other monomer; 
rthnTylatrri p.stm nr pnlycthers; compounds containing at least one long chain alkenyt or alKyl group 
and at least one amine group; aikylene type compounds such as polyethylene glycol, and the like. 

In addition, the present invention relates to methods to lower viscosity, improve conductivity, 
improve smoothness, and/or improve stripability of the wire and cable compound using the carbon 
blacks of the present invention. 

It is to be understood mat both the foregoing general description and the following detailed 
Jwv.i F tI^A we exemplary and explanatory only and aro intended to provide a further explanation of 
the present invention, as claimed. 

DETAILED DESCRIPTION OK THE PRESENT INVENTION 

Hie present invention relates to novel carbon blacks and their use in polymeric compositions 
15 siioh no wire and cable compoundE. Preferably, the use of thr rarhon Wanks in thn wire and ramie 
compounds leads to improved properties such as one or more of the following: a lowered viscosity 
of the wire and cable compound*; aw improved conductivity range; an improved smoothness of the 
formed wire and/or cable compound; and/or an improved stripability of the formed wire and/or cable 
compound 

20 The carbon black of the present invention preferably has a nitrogen surface area of from 

about 65 to about !>* m^/g ox meoeurtd by ASTM D4820. The carbon hhrlc fiirthrr has an Tiulinr 
number without additive of from about 64 to 120 mg/g as measured by ASTMD1510. The carbon 
black further has a tinting strength of 90% or less as measured by ASTM D3265; and a ASTM 
particle size of from about 22 nm to about 39 nm as measured by ASTM D3 849-89- 

25 The carbon black of the present invention can further have one or more of the following 

additional characteristics which are preferred: a DBPA of from about 1 19 to about 128 cc/lOOg as 
measured by ASTM D2414 and preferably a DBPA of from about 1 20 to about 124 cc/lOOg and even 

more preferably 123 cc/lOOg. 

Preferably, the carbon blacks of the present invention have a nitrogen surface area of from about 
30 65 to about 75 m*/g, more preferably 66 m2/g to 75 m^/g, and even more preferably 68 rr^/g to 72 
m2/g, and most preferably 70 m2/g; an Iodine number without additive of from 78 to 85 mg/g and more 
^cfr« «1 Jjr nn . IW m*/r.. And isvtoi mnrc nroffimhly 83 ms/ir- a Unties fitmffth of So™ "bout 75% to 
tttuul 90% ouJ iiw./c +Kfwbty abeut 819C? an A£TM pmtiolo aiee of from about 30 to about 38 nm, 
*ml cv cu tnttuMj abeut 24 nm. Olher mngco of oku ootoriotioo inalude, but arc not limited to, 
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a TTifrOEfn .surface area nf frnm fVi m^/g tn 77, mZ/g, sunh as 68 m 2 /g: a DRPA range of from 120 to 127 
ccAOOg, such as 123 cc/l OOg; an Iodine number of from 80 to 90 mg/g; a tinting strength of from 75 
to 85%, such as 80% Hie present invention can use carbon hlacks having thr,sfi rharar jr™rifv> or use 
carbon blacks outside of these characteristics but still within the broader defined characteristics as set 
5 forth earlier. Also, the carton blacks can be used as strippable conductive wire or cable compounds as 
described below or can be used in other tvocs of articles as described throughout the rnttfmt anplirarion 
The carbon blacks of the present invention can be made using the furnace as described in US, 
Patent No. 5,877,250, which is incorporated herein in its entirety by reference. Preferably, in following 

the process described in U.S. Patent No. 5,877,250, the primary combustion level is less than 600%, 

10 preferably Qiiui 40W^ aiid jaOitrpiefcijdjly fiuiualnjut 1 SO lu about 320%. Preferably, the overall 
combustion level of the process is about 30% or less, preferably from about 20% to about 30%, more 

pruiUuMy uWul 3 Mi iu uLuul 379>t. li iu ulvu ppu(Wu J Umu \\w rwnkmuu limn Air ike eaifcon fclwU 

forming reactions in the process for producing the carbon blacks of the present invention is -3> seconds 

tu 9.99 bcvuiiiiU, unnc |jic(cidLly Lxnu a\hjuI 1.3 acwAAitla Lu oLmxI C5B jscctfialx With icsycvl tu tin: i alio 

IS of air to natural gas, this ratio is at least 30: i, preferably is less than 60: 1, and more preferably is less 
than 40:1 and even more preferably is from about 18:1 to about 32:1. In referring to the furnace 
described m U.S . Patent No. 5,877,250, the feedstock may be introduced either through a probe 1 5 or 
radially inweitf through a plurality of opening positioned in die wall of uenc 12 at paint 32 wa 
combination of the two. The feedstock introduced through the probe 15 can be altered by changing the 

20 number of injection openings. The angle of the openings con vary from a direction oxialry with the 
reaction rfntrrlme or radially up to and including peTpendtcularry tn the reactor centerline. Tn addition, 
the position of the probe may be altered along the centerline of the reactor from position 32. 

Finally, the feedstock sulfur amounr is preferably less than 1000 ppms, though higher amounts 
nan he used. Generally, with the ahove-described preferred parameters in following the process 

25 described in U.S. Patent No. 5,877,250, carbon blacks having the above-described properties of the 
present invention can he made. Further alterations to the process can be made by those skilled in the 
art in view of the present description once the desired parameters, as described above, are used as 
objectives in running the furnace to form the carbon blacks. 

Preferably, the carbon blacks which are formed are furnace carbon blacks, however other 

30 carbon blacks can be made, such as channel blacks or acetylene blacks. The carbon blacks of the present 
invention can be in fluffy form or pelletized form and the pellets can be formed using conventional 
techniques which are known to those skilled in the art. 

The carbon blacks of the present invention can be further treated with a variety of treating 
agents, such as binders and/or surfactants. The treating agents described in U_S_ Patent Nos. 5,725,650; 
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5*200,164; 5,872,177; *,*7 1,706; and 5,747^)5y, all incorporated herein in their entirety by reference, 
vail be ustxi iii lidaililg the C&i'boft bldcki of llit picscuL invention. OUiei pi eternal treating agents, 
including surfactants and/or binders, can be used and include, but are not limited to, polyethylene glycol; 
alkylene ovirirt «nnh a* prnrryfonf- widr* and/nr fthylmp rmrto , whimi lignrwiilftte; 9cefrtes such m 
5 ethyl-vinyl acetates; sorbitan monooleate and ethylene oxide; ethylcrM^sryrenc/buiylacrylates/rrj^ 
methacrylate binders; copolymers of butadiene and aerylonitrilc; and the like. Such binders are 
commercially available from such manufactures as Union Carbide, Id, Union Pacific, Wacker/Air 
Products, Interpolymer Corporation, and B.F. Goodrich. These binders air preferably sold under the 
trade names: Vinnap»> 1X462, Vinimpa* LL870, Viiujapas EAF650, Tweea 80, SynUwi 1930, Hycar 

10 1561, Hycar 1562, Hycar 1571, Hycar 1572, PFjG 1000, PEG 3150, PEG 8000, PEG 2000Q, PEG 35000, 
Synperonir; PF/FW, SyTironnir, PF/F10R. Synrtftrnmin PF/FT77. and r.ignnsttf>4,58 

Generally the amount of treating agent used with the carbon blacks of the present invention can 
be die amounts recited in the above-described patents, for instance in an amount of from about 0,1% to 
about 50% by weight of the treated carbon black, though other amounts can be used depending upon the 

IS type of properties desired and the particular treating agent(s) being used. 

With respect to the polymer compositions, the carbon blacks of the present invention can be 
incorporated into any polymeric composition containing one or more polymers and optionally other 
conventional additives. The carbon blacks ot the present invention can be used in elastomeric and 

20 as, but not limited to, polyethylene or an ethylene copolymers, ethylene-propylene rubber, ethylene- 
yiiiyl Aicuu (EVA), im6J& ethylene ethyl awylate (E£A). Thorofam, ortiolen of rnanuiaotur* containing 
the wiUu bl&eto Af the present invention eon be modo. A prefowod ortiolo of monufaoturi it in 
extruded artiele, such as a profile, tube, tope, or film. Another preferred article is a etrippable conductive 
wire or cable coating compound. Also preferred as an article of manufacture of the present invention 
?5 is a mrdtnrn nr hi?h vnltnfn rahte mnmw; 

A metal conductor core; 

A semi-conductive shield; 

An insulation layer; and 

An outer semi-conductive layer. 
30 The carbon blacks of the present invention can be present in a shielding composition and/or 

outer semi-conductive layer. These compositions are known as strand shielding compositions and 
insulation compositions. 

The novel carbon blacks of the present invention can be incorporated into conventional polymer 
compositions using conventional amounts. For instance, the carbon blacks of the present invention can 
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be incorporated into shielding compositions in conventional amounts such as from about 1% to about 
50% hy weight of the shielding composition, and more prrfhrahly from nhnnt 1 1% to about 45 % based 
on the weight of the ohielding QOmpooition, and moat preferably from about 30% to about 40% by 
weight of the shielding composition. 
5 Preferably, the shielding compositions of the present invention aoiitaio Uu ethylene cuntatnxng 

polymer or polyethylene such as 3m etfaylcne-vinyl acetate copolymer and % erorriirdemg ag*nt cuoh on 
an organic peroxide crosslinking agent The shielding compositions of die present invention can further 
contain other polymers such as an acrylonitrilc butadiene polymer (e.g., an acrylonitrile butadiene 
copolymer). If die carbon black has a treating agent on it, such as in the form of an acrylonitnle 

JO hiitnrHrnr n lrv il ymn , llir.n \\m niiumiil nfmaylitfiilr ilrs lininilimr nnlyrnnr iir nlhrr rwilvmnf <*) lhat may 
be present can be reduced or eliminated in the shielding composition. 

Preferably, the ethylene containing polymer is an ethylene- vinyl acetate copolymer or EEA 
which is prrfrrahly nrrsrnf m an mmnimf nf fmm 70 rn ahmtt hy wright bawl on the weight of the 
shielding composition and more preferably, from about 25 to obout AS weight %. 

1 i The carbon blacks of the present invention can he substituted for the convcnTinnal oarhrm htorta 

described in European Patent Application Na 0 420 271; U.S. Patent No. 5,747,559; 5,871,706; 
5,872,177; and 5,725,650, all of which arc incorporated herein in their entirety by reference. 

TVpically, the serni-conductive compositions may be made by combining one or more polymers 
with an amount of carbon blacks sufficient to render the composition semi-conductive. Similarly, the 

20 insulating materials may be formed by incorporating minor amounts of carbon black, for example, as 
a colorant, into a polymer composition. Insulating material may be formed by combining a polymer and 
an amount of carbon black much less than that sufficient to impart semiTCOnductive properties to the 
material For example, the polymeric compositions of the present invention may be made by combining 
a polymer, $uoh no a polyolofin, with an amount of onrbon blaok cuffiment to raider the oompoeition 

25 saui-irfjikductive. 

The compositions of the present invention may also include suitable additives for their known 
purposes and known and effective amounts. For example, the compositions of the present invention 
may also include such additives as cross-linking agents, vulcanizing agents, stabilizers, pigments, dyes, 
tolw&nts, metal deactivators, ail extenders, lubricants, mar gania fillers, and the like. 

30 The polymeric compositions of the present invention can be made using conventional 

techniques such us mixing ihc vsuiuus cumpuijeub lugclhta using wunwwalry available Aiixei*. The 
compositions can then be formed into the desired thickness and length and width using conventional 
ln.lni»iiitA Uuwn tit M\iA ii\ du Ail .w&ti l\ tauihul in HP 0 4?.ft 271: Tift, latent fkuL 
4,4t2,938; 4,288,023; and 4,150,193 all incorporated herein in their entirety by reference. In more 
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detail, thR pnlymcr Ofrmpftfiitionfi of the prettm invention may he mmnifBfihirrri ming rirtnvrnrionjil 
machinery and methods to produce the desired final polymer product The composition may be 
prepared by batch or continuous mixing processes such as those well known in the art. For example, 
equipment such as Banbury mixers, tfuss co-kneaoers, and twin screw extruders may be used to mix the 
5 ingredients rtf thn fnrmulatinns. For instance, the components nf thr, pnlyrner rnmnnsirinns of thr 
present invention may be mixed and formed into pellets for future use in manufacturing such materials 
as insulated electrical conductors. 

The polymer rnmprwihnm of the present mvrnhnn may he meorporatecl mto any product where 
the properties of the polymer compositions are suitable. For example, the polymer compositions are 

lO particularly useful for making insulated electrical conductors, such as electrical wires and power cables. 
Drpmrlin^ im Hi* ta^ttttiYity of the )7obriKr compositiftns, thfi polymer Mnumirifln nw> Itt u«frl. fin 
example, as a semi-conductive material or as an insulating material in such wires and cables. More 
ppofMQbly, o crami mnrtiintnt* rtaalri nt fha pnljrtrtar nnrrtfinnhnn mn)t ha rnrmftrt rhrantljr mtmr tha lrnim 
electrical conductor as a conductor shield, or over an insulating material as a bonded or strippable 

15 insulation shield, or as an outer jacketing material. The carbon blacks in the selected polymer 
compositions may also be used in strand filling applications in either conductive of nonconductive 
formulations. 

Typp^il/, Uui taiujttncnts « an ciectne eaeic are a conductive cere (such as a mumpiitny ex 
conductive wires) surrounded by several protective layers. Additionally, the conductive core may 
20 contain a strand flller with conductive wires, such as a water blocking compound. The protective layers 
include a jacket layer, an insulating layer, and a semi-inductive shield in a cable, typically conductive 
wires will be surrounded by a semi-conductor shield which in turn is surrounded by an insulation layer 
which in turn is surrounded by » seuii-cuiidifetor shield a*i tLcn a ntttallic tape shield, and finally, the 
jacket layer. 

25 The carbon blacks of the present invention preferably provide a balance of beneficial properties 

to polymeric compositions, such as wire and cable compounds. Preferably, the carbon blacks of the 
present invention, when present in wire and cable compounds provide good viscosity, high smoothness, 
acceptable conductivity, and good stripability . It is unusual for one type of carbon black to provide two 
of these properties and yet the present invention has the ability to provide at least two, three, or most 

30 preferably, all four properties. 

As stated earlier, the carbon blacks, when incorporated into wire and cable compounds, have 
the ability to pwwirlp nrpmmntfi a Inwrr vismsity whinh imprnvpss thfi ability tn disperse the carhnrt 
black throughout the polymeric composition. The carbon blacks of the present invention also preferably 

improve lb? conductivity rangr rifthr shirliling mmposilinn \iinh llml vnlnnir n-sislivily is alnuil l?!0 
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£2.cm or leas, per ISO 3915 at 35% by weight loading in ERA. and mora prefrrahly is ahnnt sn O rm 
or less, and even more preferably about 30 flcm or less. In addition, the carbon black* of tLe pitiwit 
invention promote a high smoothness of the formed shielding composition such that the number of 
defects per dm 2 is about 7000 or less, more preferably about 3000 or less at a 35% by weight loading 
5 inEEA. The carbon blacks of the present invention when incorporated into wire and cable compounds 
promote a good stripability of the shielding layer, such that strip force is about 20 lb/0.5 in. or less, and 
more preferably about 1 5 lbU5in. or less at 36 weight % loading of carbon black in EVA. With respect 
to viscosity, the viscosity is preferably about 2600 cps or less and more preferably is about 2000 cps or 
less at a 35 weight % loading of carbon black m EEA at 190°C at a shear rate of 100/s. All of these 
10 above ptupciUir* uxc Litiowri ftoi CAeiiipluiy puipu&tiu only uitd other rungev uru obluinable. 

The present mventien will be further clarified by the following examples, which aw iiuemkd 
to be purely exemplary of the present invention. 

EXAMPLES 

Mixing of the compounds was carried out on the PR46 Buss Kneader, The polymer used for the 
15 evaluation of conductivity, viscosity, and smoothness was an EEA copolymer routinely used in the 
iudusUy fui the pioducLioii of slicuid bhlch) vuuipuuuds. Bcfoic iiuAtug, kill utubou blraks wcic guilty 

homogenized in i A) liter drums (by rolling [he drums on the floor), i he carbon black was fed by the two 
entries of the mixer, the feeding ratio between first and second entry kept constant at 0,9. The 
temperature of the extruder was kept around 180°C and 200°C on the die. The extruder was operated 

20 at the speed of 16 rpm. For evaluation of the strippability, a compound based on a 40% EVA copolymer 
was used. These compounds were made on a Banbury internal mixer. 

The four point measurement xudhud desuibed in ISO 3915 was uhuscii Ui ineasuie volume 
resistivity since it is a widely accepted international standard describing the determination of volume 
resistivity in conductive plastic materials. Its major advantage lies in the fact that it totally prevents any 

25 influence of the contact resistance between the sample and the measurement circuit on the reading. The 
material is compression molded at 1 80°C in one step in a Fontijne press equipped with a microprocessor. 
The dimensions ef the plaque are 200 X 200 X 3 mm. The melding cycle- takea 17:00 minuteo. The 
iualwlal I» Cm it hut-A M 1 G0°C during, 10 minutes then e&aled dawn to £0 fl C. Six specimens ef 10 mm 
x 50 mm x 3 mm were prepared and tested as per the procedure. 

30 Viscosity measurements were performed on a Gottfert 2002 rheometer, equipped with a 30 x 

1 mm capillary die at 1 90°C at different shear rates. This was done by extruding the product through a 
capillary die by meanc of a cpeed controlled picton and recording the melt procure. The viccority is the 
ratio between the shear stress and the shear rate. These dimensions are calculated from the piston speed 
and the melt pressure. Table 3 sets forth the viscosity results in pascals obtained at apparent shear rates 
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of 100 and 1000 s-1 at given temperatures. 

lift I MiMlln'M lij/ ii a r iyt nnAyiiL. HlU UipiAJ WUN 

iVAir^ivl, k..siil£ A 19mm, 20 I/O n.Alw.mir.. VMi.uV.i. w.Jl. lliinr )irMn>% (bkuitl and die). The 

temperature settings were 130, 140 and 150°C, the extrusion speed was 15 rpm. A 50 x 03 mm flat die 
was used and the tape was stretched to obtain a thickness of 025 mm A video camera, positioned above 
the clowly moving tape, was used to collect images mat were read into on image analysis system. After 
onhonoomunt and proooooing of tho imagra, mo oyntom idantifiod, oountod and otaod the au^au A&fttts. 
The results in these size classes are presented in Table 4 as the number of defects per dm 2 . 

The strip force on the blacks were measured using the standard strip test procedure used in 
Cabot Corporation. Insulation shield compound was prepared by mixing blacks with EVA in Kobelco 
mixer, wtuie nurt, was usea as msuiauon tayer. inaiviauai plaques or ootn me insulation layer and 
insulation shield materials were prepared by compression molding the pelleted materials at 250°F 

n? ( ]°Q; thin rsmffiratore allowed nlaauifi to he framed without acriYfiiinri nf tlm nrranin 

pamxida. Tha two byarc wen: then laminated at 250°F ( 1 2 1 °C) for 5 minutar. to allow rn*wAtfing nnd 
tliui owed At (100°O for 15 minutes. The iimensiwu of 6u <ma) plwtut 4 n ^ I2 n (100 
x 300 mm). The insulation layer has a thickness of 0.039" (1 mm) and the insulation shield has a 
thickness of 0.079" (2 mm). Six strips of 0.5* x 12 n (12.5 mm x 300 mm) were cut in the semi- 
conductive layer, the insulation layer is not cut thus rriaintaining a more rigid strip substrate. The strips 
were debonded from the plaque by using an imass peel tester The force in pounds necessary to peel 
or strip the semi-conductive EVA layer from the polyethylene insulation at an angle of 180° was 
recorded. 

The semi-conductive compositions containing the following carbon blacks were prepared. The 
amount of all the ingredients based on weight percent is given in Table IB. 

Table 1A 



Property 


Test Procedure 




Black A 


Black B 


Black C 


Iodine number* 


ASTMD1510 


(mg/g) 


44 


170 


83 


Nitrogen surface area 


ASTMD4820 


(m^/g) 


40 


147 


70 


DBPA 


ASTM D2414 


(cc/lOOg) 


123 


U7 


123 


Tint 


ASTMD3265 


% 


56 


92 


81 


ASTM pnrtinln oicn 


AKTMmfrlQ X0 


(nm) 


43 


17 


11 



♦Measured on blacks without any addluve 
Black A: Elfttx 280 -N550 type 
Black B: Vulcan® PA 90 - P type 
Black C: Present Invention 
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Table IB 



Composition 




Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


Example 6 


Black Type 




A 


A 


B 


B 


C 


C 


Carbon black 


wt% 


35 


38 


35 


38 


35 


38 


EEA 


wt% 


64.5 


61 ,5 


64.5 


61.5 


64.5 


61.5 




wl% 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 



As shown in Table 2, the lower volume resistivity of the Black C as compared to Black A 
5 sIhjw* aii advantage for use in cable compounds. If manufacturers have a targeted volume resistivity a& 

the criteria, lower loading uf uV hew black tail pt'OVide thCin with the dcsiicd cuiulucti vily compared 
to the widely used black* (like tJ lack A) fui this application. As sliuwn in table Z, even al SbVo 
(example 5) loading Black C hoc better oonduotivity Q£ compared to Black A at 3£?6 (example 2) 
loading. Black C has lower or equivalent conductivity as Black B as shown in the table below. 

10 



Table 2 



Composition 




Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


Example 6 


Black Type 




A 


A 


B 


B 


C 


C 


Carbon black 


wt% 


35 


38 


35 


38 


35 


38 


Volume 




32.7 


14.7 


9.3 


6.1 


9.9 


3.7 


Resistivity* 

















The lower viscosity improves the processability of the mixtures of the carbon black and molten 
15 polymer, and therefore is a particularly important and useful property of such compositions. As shown 
in Table 3, at equivalent conductivity tlic novel Black C can be used at a lower loading as compared to 
widely used blacks of lower surface area like Black A* The lower loading of carbon black can lead to 
further reductions in the compound viscosity. Therefore, manufacturers of the compounds can increase 
the throughput on their existing manufacturing lines and thus get substantial reduction in the 
20 mennf?rniring rrrtft nf rtV matf-rials Rlark C tins sliehrly higher YiRttttiry as compared tft Black B. 



Table 3 



composition 




example l 


Example 1 


Example 3 


Example 4 


Example 3 


Example 6 


Black Type 
Carbon black 


wt% 


A 
35 


A 
38 


B 

35 


B 

38 


C 
35 


C 
38 


Viscosity of 
Compound at 
190C inEEA 
















at the Apparent 
Shear rate of 


100/s 


1013 


1235 


1102 


1333 


1268 


1609 




1000/s 


218 


248 


233 


270 


282 


336 



FROM 



RDNC NO. : 7034104777 



Apr. 13 2004 01 :27PM P14 



WO 01/40384 PCT/USOO/32863 



-11- 



Table 4 shows the data on tape surface smoothness using image analysis. The number of 
defects have been classified into two categories, i.e., 50-200um and greater than 200um defects. The 
novel Black C clearly showed the better surface smoothness as compared to the more conventional 
5 Black A and Black B used currently in the cable applications. 

Table 4 



Composition 




Example 
1 


Examolc 

2 


Example 

3 


Example 
4 


Example 
5 


Example 
6 


Black Typo 




A 


A 


O 


D 


C 


C 


Carbon black 


wt% 


35 


38 


35 


38 


35 


38 


Defe«t!/dm? 




£G53 


3077 


1039 


472 


273 


10 




> 200nm 


2 


1 


12 


11 


1 


0 



10 



15 



Table 5 shows the strip force measured on the Laminates as per the standard procedure described 
above. The results show that compound made with Black C has slightly higher strip force compared 
to Black A at equal leading, but has jigmfi&atttly Wn *l> ly Wc wmpaicd lo Black B. This lower 
ship force imparted to compounds made with Black C, ttiikfc* it a vtriy desirable imrbon black for 
insulation shield compounds. 

Tables 







F.xamplfi I 


Fxamrtlf 7 


Fyampfp ^ 


Fxample 4 


Black Type 




A 


B 


C 


C 


Carbon black 


wt% 


38 


36 


38 


36 


EVA* 


wt% 


60.5 


62J 


60.5 


62.5 


Dicumyl Peroxide 


wt% 


1 


1 


1 


1 


Stabilizer 


wt% 


0.5 


0.5 


0.5 


0.5 


Peel Force 


Ib/Q.5 in 


72 


16.2 


8.6 


10. 1 



20 



Other embodiment; of the present invention wtil^c apparent to thooo akillod in tho art from 
consideration of the specification and practice of the present invention disclosed herein. It is intended 
mat the specification and examples be considered as exemplary only, with a true scope and spirit of the 
present invention being indicated by the following claims and equivalents thereof. 
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WIIAT IS CLAIMED IS: 

1 . A conductive carbon black having a nitrogen surface area of from about 65 to 
about 95 m 2 /g; an Iodine number without additive of from 64 to 1 20 mg/g; 

a tinting strength of about 90% or less; and 
5 an AOTM particle size of franv about 22 to ibvut 39 tun. 

2. The carbon black of claim 1 , wherein said carbon black has a DBPA of from 
about 1 19 to about 128 cc/lOOg. 

3. The carbon black of claim 1, wherein said nitrogen surface area is from about 65 
to about 75 m^/g. 

10 4. The carbon black of claim 1 , wherein said Iodine number without additive is from 

about 78 to about 85 mg/g. 

5. The carbon black of claim 1, wherein said tinting strength is from about 75% to 
about 90%. 

6. The i*uaI»vjii blovk wf vlaxm 1, wlicicui ptu iiule size is fioro about 30 to about 

15 38 nra. 

7. The carbon black of claim 1 , wherein said nitrogen surface area is from about 65 
to about 75 m 2 /g, said Iodine number without additive is from about 78 to about 85 mg/g, said 
tinting strength is from about 75% to about 90%, and said particle size is from about 30 to about 
38 ran. 

20 8, The carbon black of claim 1 , wherein said carbon black has a nitrogen surface 

area of about 70 rn^/g; an Iodine number without additive of about 83 mg/g; a tinting strength of 
about 81%; and an ASTM particle size of about 34 nm. 

9. A polyuici it/ tafiiipvMlivii uuiAipuaiiig at Ica^L unc jjulymcj and the carbon black 
of claim 1. 

25 10. A polymer composition comprising an ethylene containing polymer, the carbon 

blaok of olnim 1, at loaot one orocclinking agent 

1 1 . The polymer composition of claim 10, wherein the ethylene containing polymer 

comprises an ethylene vinyl acetate polymer, an ethylene propylene rubber, an ethylene 

propylenedicnc monomer, or mixtures thereof 
30 12. The polymer composition of claim 1 0, further comprising at least one 

acrylonitrile butadiene or derivative thereof. 

13. A semi-conductive insulation shielding composition compricing the carbon blaok 

of olaim 1, at least one ethylene vinyl aoetate copolymer, at least one acrylonitrile butadiene 

copolymer; and at least one crosslinking agent. 
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14. An article of manufacture comprising the polymer composition of claim 10. 

15. An il«Gtrical conductor nomprioing a aemi-eAnduetive layer, wlw»u«i w^J - M ni 
conductive layer comprises the polymer composition of claim 10. 

1& The carfom tyftk <rf claim 1, wherein said carbon blade is a trratfid rarhnn hlank. 
5 17. The polymeric composition of claim 9, wherein said polymer comprises at least 

one rubber or «la£tom§r. 

18. The carbon black of claim 1, wherein said nitrogen surface area is from 68 m 2 /g 
ro72m2/g. 

1 9. A polymeric composition comprising at least one polymer and the carbon black 
10 of claim 18. 

20. The carbon black of claim 1, wherein said nitrogen surface area is from 66 mVg 
toabout95m 2 /g. 

2L A polymeric composition comprising at least one polymer and the taibuu blavk 
ot claim 20. 
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Present claims 1-21 relate to a product defined by the parameters as 
defined in claims 1-8 

by reference to the following parameter(s); 

PI: nitrogen surface area 

p2:1od1ne number 

p3:tint1ng strenght 

p4: astro particle size 

p5: dbpa 

The iisp nf thps* param*tf>rs In thp present context is considered to load 
to a lack of clarity within the meaning of Article 6 PCT. It is 
impossible to compare the parameters the applicant has chosen to employ 
with what is set out in the prior art. The lack of clarity is such as 
render a meaningful complete search impossible. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions 1n respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination {Rule 66.1(e) PCT). The applicant 
1s advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of th? search rswrt or during any Chapter II procedure. 
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